The main agenda of this study is to explore the impact of both single (transactionary, credit, savings and investment, insurance and pension) and composite (portfolio usage) measures of financial inclusion on household welfare in Kenya. To address this, the study makes use of repeated household Financial Access datasets over 2009-2016 to apply dynamic panel regression methods. The results show that the observed differences in welfare varies by financial product with the credit channel taking the lions share. A zero to one change from non-usage (control) to usage (treatment) of credit, transactionary and insurance products among Kenyan households was found to be statistically significant in raising household welfare ceteris paribus. Similarly, the coefficient of the constructed index of financial inclusion was found to be both positive and statistically significant in explaining household welfare. Given the significant role financial inclusion plays in enhancing welfare, the study recommends a reduction in transactionary costs through an increase in the range of formal financial products to raise competition in financial markets. Policies targeting welfare improvement through finance should also be aligned to specific financial inclusion transmission channels to be more effective as opposed to policy formulation based on economic aggregates.
Background
Poverty and inequality remains a major challenge to many Kenyans despite the rapid economic expansion in the last two decades. Empirical evidence revealed that a surge in financial inclusion (FI) promotes inclusive growth perceived to be critical towards reducing poverty and income inequality (Park & Maercado, 2014) . This poverty reduction goal is achieved through contingency plans targeting the young and old-age populations such as retirement pensions, financial contracts enforcement and financial regulatory oversight. FI cushions economic agents against unexpected short term shocks enabling them to make consumption and investment decisions over a long period. This facilitates the crafting of policy initiatives geared towards raising access to a broad range of affordable financial services for poverty reduction. This study interrogates the impact of FI on welfare by first constructing both sigle and composite measures of FI using household survey data. Measurement of FI followed Sarma (2008) definition of access, availability and usage of formal financial services.
The economic pillar of Vision 2030, Kenya's economic blueprint and financial sector Medium Term Plan (MTP), of the period 2012-2017 recognize FI as key in promoting economic growth and poverty alleviation (GoK, 2003) in Kenya. This positive link between FI and growth is also supported by both theoretical and empirical evidence (World Bank, 2002; DFID, 2004; Rajan & Zingales, 1998) . Literature on financial inclusion and how it's linked to economic welfare however remains scanty. This is compounded by lack of a universally acceptable definition and measure of FI which limits impact studies. Research has shown that policy surrounding FI and its various outcomes is highly dependent on the adopted FI measures and definitions. Earlier theories of development made little mention of finance instead concentrating on labour and capital to reduce income inequality and accelerate economic growth.
The paper contributes to the existing body of knowledge through 1) developing both single and composite measures of FI in line with Sarma (2008) formulae 2) examining the contribution of each financial measure on the overall household welfare over time using Deaton (1985) pseudo panel technique on repeated household survey data from Kenya 3) drawing policy recommendations to improve FI and its welfare impact. Estimation results from the five autoregressive distribution lagged models (transactionary, credit, savings, insurance, composite index of FI) on consumption per adult equivalent revealed that differences in the observed household welfare depend on the FI product. Use of transactionary and credit products exhibited a stronger positive impact on household welfare vindicating the ongoing reforms in the financial sector.
The rest of the paper is organized as follows: section two captures the overview of literature. Section three the empirical framework and data. Section four the key findings and lastly section five offers the conclusion and policy implications.
Literature Review

Theories on the Link between Financial Inclusion and Welfare
Theories linking FI and welfare are transmitted through either direct or indirect channels. FI in the direct channel improves household welfare by reducing income inequality and poverty through broadened access to transactionary, credit, savings and insurance products. This avails resources for meeting day to day transactions for consumption, investment and overall economic growth (King & Levine, 1993; Rajan & Zingales, 1998) . This literature stream extends early theories linking growth, development and finance based on capital, labour and institutions where finance is captured as a regressor in a growth function. Copestake (2007) suggests that FI provides a platform for reducing poverty especially in low income countries. The direct channel is however limited by information asymmetry that often characterize credit markets (Stiglitz & Weiss, 1981; Levine, 2008; Aghion & Bolton, 1997) .
FI under the indirect channel operates through the finance growth stimulation nexus of financial development. This theory is traced back to Schumpeter (1934) ; Modigliani Miller theory; Fama (1970) and Mckinnon (1973) though it's also supported by the financial structuralist theory which associates well developed financial systems to economic growth (Aghion & Bolton, 1997) . Schumpeter (1934) emphasized the role of banks in spurring economic development. Greenwood and Jovanocovic (1990) ; King and Levine (1993) associate financial development to increased productivity from the savings allocative efficiency. Endogenous growth theories (Romer, 1986) echoed similar sentiments by stating that accumulation of savings and capital mobilization by financial intermediaries improve technology and economic growth. The trickledown theory also in support of the indirect channel associates poverty reduction with economic growth as wealth is redistributed from the rich to the poor (Aghion & Bolton, 1997) .
The finance growth nexus is anchored on four major theoretical underpinnings namely; supply leading or finance led growth hypothesis (Schumpeter, 1911; McKinnon, 1973; Merton, 1988; Chuah & Thai, 2004) , demand following hypothesis or growth led finance (Robinson, 1952; Lucas, 1988; Demetriades & Hussein, 1996) ; bi-directional causality hypothesis (Greenwood & Jovanovic, 1990 ) and the independent hypothesis by Lucas (1988) and Stern (1989) . Lucas (1988) and Stern (1989) however consider finance as an overstressed determinant of economic growth, even though recent literature has helped build a consensus that the finance-growth nexus holds. Greenwood and Jovanovic (1990) nonlinear inverted U hypothesis portray a lower equilibrium in the early stages of development characterized by low risk less productive investments. Higher equilibrium emerges where markets are fairly developed and sophisticated by recent technology hence the high income inequality at the initial stages since only the rich are able to take advantage of the demand for financial services. The inequality falls once financial development spreads across the economy, benefiting the poor segments. Economic growth enhances FI as financial intermediation identifies persons with great potential for technological innovation.
Modern theories of development mainly focus on the evolution of growth, income inequality, persistence and benefits associated with an efficient financial system (Note 1). Financial market imperfections in capital accumulation theories shape decisions on human and physical capital accumulation through credit channels and the extent to which poor talented individuals can raise venture capital in theories touching on entrepreneurship. An efficient payment system facilitates better integration into modern market economies opening income earning opportunities for the poor. In particular, access to savings and credit enable the poor to overcome poverty through investment in human capital development and microenterprises as well as asset accumulation. Efficient savings, credit and insurance also facilitate consumption smoothing in the wake of transitory changes in both income and expenditure (Beck, 2016) .
ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 5; 2018 Institutional quality is associated with welfare improvement through the indirect channel which feeds into household welfare through the economic growth channel The literature suggest that the quality of institutions shapes the incentives for investment in both physical and human capital, technological progress and innovations. The institutions also determine property rights and transaction costs which have serious implications on market size, specialization and technological progress (Dhrifi, 2013) .
IMF (2015) presents four classifications of growth and development channels namely; endogenous growth model by Arrow (1962) ; Romer (1986) and Lucas (1962) where savings promote growth through the investment channel; capital allocation channel which tackles the information asymmetry problem through financial markets, institutions and instruments model where financial inflows are channeled to the domestic economy through the external sector and lastly the theoretical model which ties together financial constraints, economic growth, wealth inequality and poverty.
Correlation between Financial Inclusion and Household Welfare
Any study focusing on the welfare impacts of FI should include the control variables. Some of these variables include; income, occupation, price, education, occupation, age, household size, geographical location, macro variables such as interest rates, capital gains, savings, unanticipated shocks, consumer attitudes, liquidity constraints, expectations among others (Deaton, 2001; Zeldes, 2005; Eswaran & Kotwai, 2006; Ravallion, 1995; Burney et al., 1991; Knight, Shi, & Quheng, 2010; Jain & Tendulkar, 1973 Kaboski and Townsend (2012) established a very strong relationship between financial intermediation and consumption. The impact however varied with households' participation in investment activities and whether one was a borrower or not. However, despite the personal income and business income rising with the increased intermediation, actual business startups stalled. Karlan and Zinman (2009) study on South Africa revealed that even though access to credit raised borrower wellbeing as well as income and food consumption, they were subjected to high stress levels. Bauchet et al. (2011 ), Attanasio et al. (2011 ), Pitt and Khandker (1998 also found a positive effect on household welfare.
A recent RCT in rural Western Kenya on female market vendors by Dupas and Robison (2013) established a significant link between savings and household expenditure. Again, private expenditure for the users of a savings product increased by 13 percent. Research indicates that results from studies focusing on the link between savings and household welfare are more positive and consistent as opposed to those focusing on the impact of credit usage. Notable though is that the impact also varies with the sampled population given that a similar RCT on rickshaw drivers reported conflicting results.
Not all studies however link financial intermediation with positive welfare effects (Bernerjee et al., 2015; Crepon et al., 2014; Angelucci, Karlan, & Zinman, 2013) . Bernerjee et al. (2015) for example in their randomized control trial on the role of micro credit failed to establish any positive link on average monthly consumption expenditure per capita 15 to 18 months later. Instead, households' expenditure on durables increased significantly leading to an increase in profitability. Crepon et al. (2014) posit that even though access to microcredit led to a significant increase in asset investment and profit, the gains were offset by a reduction in casual labour income hence neutralizing the overall consumption effect. Although credit to Mexican households revealed a general increase in their wellbeing, no significant effect was established between FI and household consumption, (Angelucci et al., 2013 ).
Tanzania's National Panel Survey (TzNPS), 2011 which mainly collects data on living standards presents a direct link between a range of financial services such as use of SACCO, formal bank, and mobile money on household consumption which is used in this chapter as a measure of welfare. The two wealthiest quintiles were found to take a lion's share in the access to financial services. Access also appeared skewed towards urban households.
The report further claims that usage of savings, insurance and mobile financial services can help households escape poverty and mitigate against risks hence lower their vulnerability to poverty.
The reviewed literature therefore revealed a lack of consensus on the real impact of FI on welfare justifying more empirical investigation. It was found that the best way to understand the implications of FI on welfare is to look at the whole issue from a counter factual to establish what effect a lack of FI would have. The review also established that the impact varies with the individual financial products. Usage of savings product was found to have a positive significant and more consistent impact as compared to credit facilities. Studies carried out in Kenya in rural Western province targeting female market vendors and rickshaw drivers using RCT reported conflicting impacts. The twin tests yielded mixed evidence leaving the researcher with a number of questions as to the real effect of FI. This study aimed at filling this policy gap by offering solutions on the proportion of welfare difference attributable to a particular financial product. The study therefore investigates the role of transactionary, credit, savings and investment, insurance and pension as well as the generated composite index in enhancing welfare from a household perspective.
Method and Data
Theoretical Framework
Welfare estimation informs on policies relevant to boosting consumption and improved living standards. A household in the standard consumer theory maximizes utility from the available consumption basket subject to budget constraints. An observable measure of utility (consumption expenditure) is adopted as an indicator for individual welfare. Ravallion (1992) ; Murkherjee and Benson (2003) view consumption expenditure as a smoother, less erroneous and a more accurate measure of the standard of living as compared to income. By duality, expressing consumer decisions in terms of expenditure (cost) functions provides a monetary measure of the amount required to derive a given level of utility by a rational consumer. Other theories invoked when estimating a consumption function include; Keynes (1936) 
represents the upper bound in number of financial products held, m the lower bound in number of financial products held, k the number of dimensions under investigation per product. The ratio ( − )/( − ) yields the shortfall from the maximum possible value. The index is generated from the usage of transactionary, credit, savings and insurance products derived from the 2009, 2013 and 2016 household FinAccess survey data. A portfolio usage of the products has been aggregated using Sarma (2008) formulae to construct the index of FI (IFI).
Theoretical Model
In line with the theory of consumer behavior (Keynes, 1936) , a household maximizes utility from the consumption of a combination of physical goods, Z i and a range of financial services, FI i (treatment variable) subject to their disposable income, Y d . Since FI enhances pro poor growth, increase in consumption spending raises individual welfare through a reduction in poverty. Household welfare is expressed as a function of a vector of regressors, X i and financial inclusion (FI) which comprise both single and a portfolio of financial assets held by a household. The difference in the expected utility from the various financial products determines household choice (McFadden's random utility (RUM)).
The logarithmic transformation of consumption is expressed as follows: 
Where; C -Consumption in KSh per adult equivalent; i -Household identification; j -Group cohort; t -time dimension; X -Vector of regressors and u -Stochastic error term. The error term is assumed not to be homoscedastic but varies with cohort based on individual characteristics. Log consumption is considered to be a smoother measure of welfare as compared to income which is more seasonal (Murkerjee & Benson, 2003) .
The linear projection of household consumption in the three waves of FinAccess is expressed as; 
(2) where; x ij be a vector of household characteristics observed in survey j where j= Survey 1, 2 or 3 by household i, representing a particular cohort, c ij represents household consumption per adult equivalent in survey j where j= Survey 1, 2 or 3. The error term 1 , 2 and 3 are assumed to follow a bivariate normal distribution characterized by a ρ correlation coefficient and 1 , 2 and 3 standard deviations.
The main assumption is that the sampled population in the three FinAccess survey datasets is identical. The beta parameters are estimated using GMM in a differenced consumption function where the lagged dependent values are used as instruments. The error component structure is assumed to have zero mean and constant variance and is expressed as;
where v captures the idiosyncratic error term with zero mean while f captures the fixed effect. The GMM is applied to derive the parameters after which lagged values of the endogenous variable from an auxiliary regression are used as instruments in a dynamic model (Mckenzie, 2004) . Estimating the dynamic model of welfare using grouped cohorts follows Verbeek and Vella (2005) .
The specific model for the estimation of household welfare using consumption expenditure is expressed as;
The FI variable captured both the single product (transactionary, credit, savings and insurance) and the composite measures of FI (IFI) included in each autoregressive dynamic panel. Dynamic estimation of panel data followed the Arellano and Bover, 1995 estimator (system GMM). This method applies where the data has a small T and many N panels. Where T is large, the dynamic panel bias is insignificant. The inclusion of survey year dummies helps overcome the autocorrelation problem through the robust estimates. Under the two step robust procedure, the standard covariance matrix is robust to panel specific autocorrelation and heteroskedasticity.
The Sargan hypothesis test was used to assess whether Instruments in the GMM are jointly exogenous. The dependent variable (per adult equivalent log consumption expenditure) is specified as lagged differences. The lagged dependent variable in first differences is instrumented using the second lag of per adult equivalent consumption expenditure. The instruments set include survey year dummies and other individual characteristics.
The Arellano and Bond framework is expressed in the following equation where current value of the dependent variable is expressed as a function of the previous value. 
Use of a conventional linear panel data estimation yields biased and inconsistent estimates due to the endogeneity bias where time invariant unobservable components are related to the independent variables. This problem is overcome through instrumenting using second lags of the dependent variable, a process that yields a set of moment conditions expressed as; 
The length of dimension T determines the number of GMM instrumental variables. The main problem associated with welfare estimation is endogeneity due to omission of variables, measurement errors and simultaneity bias (Wooldridge, 2012) . Failure to control for this may lead to the rejection of a true null (Type I error) or failure to reject a false null (Type II error). FI and per adult equivalent consumption expenditure considered to be potentially endogenous were subjected to endogeneity tests. To control for the unobserved heterogeneity, we included; fc Cohort fixed effect, λ the fixed effect for geographical location and γ the fixed effect for the survey year shocks such as technological change
Estimation Issues
Use of cohorts in repeated cross sectional data helps creates a pseudo panel which closely approximates a true panel where same households are followed in successive surveys hence facilitating estimation of parameters capturing the dynamic relationship (Deaton, 1986 & Gurgand et al. 1997 ). This approach however has potential to diminishe the efficiency of the cross sectional while at the same time introducing heteroscedasticity in the time dimension. It could alsobias expenditure elasticities from errors of specification, measurement or omission of variables (Wooldridge, 2012) . These problems were corrected through differencing of the individual panels while heteroscedasticity was corrected through decomposing the data into between and within dimensions and computing the exact heteroscedasticity on both dimensions. Failure to track same individuals over time in repeated cross sectional data may also lead to loss of historical aspects in computing deviations from the means. Despite these shortcomings, seminal work by Deaton (1985) gives assurance that in the absence of a true panel where same individuals are surveyed in each wave, one can exploit repeated cross sectional data to form a pseudo panel which groups individual observations into cohorts comprising households with same observed time invariant characteristics namely; gender, geographical location and year of birth of the household head. The lagged dependent variable (consumption expenditure of the representative household cohort in the preceding survey) is used to estimate the dynamic model. Following Deaton (1986) and Bourguignon, Goh and Kim's (2004) , this study uses a cohort mean based approach to track the effect of FI on the household welfare. This method of estimating using subgroups is similar to the method of using instrumental variables to represent certain phenomena where the group indicators serve as instruments. Cull et al. (2013) posits that the channel ijef.ccsenet.org
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Data
Suitable data are not available for Kenya as the household surveys do not have a panel dimension for tracking usage of a broad range of financial services and their impacts over time. This study uses repeated (2009, 2013 and 2016) FinAccess household survey datasets in Kenya to construct a pseudo panel and track household cohorts based on age, gender and location in the three waves. The observed cohort means represent the population mean (Deaton, 1986) . A key consideration in cohort analysis is the tradeoff between the number of cohorts and number of observations for each cohort. McKenzie (2004) posits that a large number of cohorts minimize errors associated with small samples. Table 2 provides a snapshot of the means and standard deviation of variables relevant to the estimation of a welfare function. Consumption per adult equivalent is expressed in Kenya shillings while education is expressed in terms of schooling years by level. The descriptive statistics table represents the demographic profile of the 378 observations from the 2009, 2013 and 2016 FinAccess survey cohorts. The number of schooling years averaged 8 an indication that a majority of the sampled population are primary completed. The 0.40 mean in the urban variable signify dominance by rural respondents while the 0.66 mean in the married category imply that a majority are married. The average household size for the tracked cohorts stand at 5 persons. In a bid to understand the profile of sampled households, the study further analyzed the main economic activities on the basis of main income source.
Estimation Results
Descriptive Statistics
Consumption Expenditure across the Country
Cumulatively, residents of Nairobi region in aggregate terms spent relatively more on consumption (Ksh 50,000 per month) compared to other regions probably due to the high number of well-paying income generating opportunities available plus most of the highest paid employees are situated in Nairobi. This is presented in Figure 1 . 
Econometric Results and Discussion
The dynamic estimation made use of 378 observations (126 cohorts multiplied by 3 survey years) although a lagging of the dependent variable led to a loss of one survey year. Consumption is seen as the main transmission channel for accelerating economic growth (Keynes, 1936) . The indirect channel of financial development recognizes the pivotal role played by economic growth in reducing poverty and income inequalities. However, the success in the use of FI as a welfare enhancing tool largely depends on household characteristics and the environment in which they operate. The estimation was carried out both before and after controlling for the unobserved heterogeneity from survey year and region specific effects in the five autoregressive models.
Testing for Endogeneity
As mentioned earlier FI and consumption expenditure are potentially endogenous. The Durbin Wu-Haussman test ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 5; 2018 was conducted by first running a FI model on the four transmission channels (transactionary, credit, savings, insurance) as well as the aggregated FI channel (IFI) to test for the presence of endogeneity. The residuals for each FI channel were predicted and included in a reduced form equation as regressors. Wooldridge (2012) suggests that failure to reject the null hypothesis (exogeneity assumption) rules out the presence of endogeneity bias. This is represented in Table 3 . Since the predicted residuals in the structural equation were not statistically significant, we failed to reject the null hypothesis. This ruled out the need to instrument the various FI channels since FI was found to be exogenous. A panel estimation of the impact of FI on household welfare using Arrelano and Bover (1995) system GMM ensues to counter the Hurwicz/Nickel bias associated with FE/RE models which ends up underestimating the autoregressive coefficient leading to a bias of order 1/T (Wooldridge, 2012) .
Linear Dynamic Estimation
Deaton (1992) introduced time non separable preferences to inform on habit formation among households where utility derived from present consumption was expressed as a function of both present and past consumption behaviour. A two-step GMM estimation established varying welfare effects of FI for the five autoregressive models. The essence of panel estimation is to eliminate fixed effects through differencing.
Dynamic Welfare Estimation (Durbin-Wu-Haussmann Approach)
Control functions are applied when panel data models contain unobserved heterogeneity and omitted time varying variables hence best suited for correcting both endogeneity and heterogeneity problems in nonlinear models. (Wooldridge, 2012 ). It's based on an estimation of the structural form equation including the predicted residuals and the observed endogenous variable. Five autoregressive dynamic control functions were estimated to establish the true effect of FI on household consumption per adult equivalent with each model representing a particular FI product in Table 4. ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 5; 2018 Vol. 10, No. 5; 2018 . The household head consumption per adult equivalent also improved by 0.398 at 10 percent significance level for the insurance autoregressive dynamic panel.
The interpretation of a zero-one dummy is however not so direct since it's based on the shift from non-usage to usage. A shift from non-usage to usage of financial services among households raises household welfare by 126, 110 and 49 percent with respect to credit, transactionary and insurance products respectively. Conversely, a counterfactual assessment where movement is from usage to non-usage of financial services revealed a 56, 52 and 33 percent drop in welfare for credit, transactionary and insurance products respectively. Portfolio usage of financial services as captured by the index of financial inclusion raised household welfare by 347 percent other factors held constant.
As expected, per capita income was significant at 1 percent in explaining a household welfare function along the four transmission channels in line with Keynes (1936); Friedman (1957) , Modigliani (1963) , and Duesenberry (1949) prediction. Household size exhibited an inverse quadratic relationship on welfare along the five autoregressive dynamic channels (IFI, transactionary, credit, savings and insurance). This inverse relationship implies that having a household with few members may not automatically translate to improved welfare. There is need however to determine the optimal household size. The coefficient of education variable which simply measures schooling years reinforces the critical role played by the human capital theory in linking education to improved welfare. Skilled people are well able to manage their financial products more efficiently by holding fewer but quality products.
The regression model was based on 97 cohorts from each repeated FinAccess survey (2009, 2013 and 2016) . To control for unobserved heterogeneity which could be inherent in the data, we re-estimated the dynamic control function including an interaction term between the predicted residuals and the FI measure. Unobserved heterogeneity occurs when the unobserved household effects are combined with the policy variable to vary the effects in each model. The coefficient of the predicted residual represents the exaggeration effect of the policy variable. This is illustrated in Table 5 . Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
Conclusions and Policy Implications
This paper aimed at investigating the impact of financial inclusion (FI) on consumption per adult equivalent.
Five autoregressive dynamic models were estimated to measure the impact of FI (transactionary, credit, savings, insurance, IFI) since each channel is believed to contribute differently to the observed differences in consumption per adult equivalent among households. The dynamic welfare estimates revealed that unobserved region and sector specific effects were significant in explaining variation in individual consumption expenditure.
Consistent with economic theory, transactionary, credit, insurance and index of FI (IFI) exhibited a strong positive impact on household welfare vindicating the ongoing reforms in the financial sector as a necessary tool for enhancing household welfare. Even though use of the lagged dependent variable in a pseudo panel estimation may not yield robust estimates due to the use of aggregated data organized in cohorts, the technique is often considered to be superior in the absence of longitudinal data for tracking households over time.
Increasing the range of formal financial products as well as improving measures of FI to focus more on the quality could go a long way in enhancing a more competitive financial market leading to a reduction in transactionary costs. Transferring the gains from the reduction in product costs to the households can have immense welfare benefits. An inclusive financial system should also target other dimensions of financial inclusion such as impact and policy centred on performance at both the national and county levels. In addition, policies targeting welfare improvement through finance should be aligned to specific financial inclusion transmission channels to be more effective as opposed to blanket recommendations.
